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Fig. III. 11) is spring-loaded to eliminate the development of end play
due to wear and expansion at different temperatures. Any axial move-
ment of the rotor mass would, of course, result in azimuth precession.
The rotor,weighs 3| Ib. and rotates at 12,000 r.p.m. When the gimbal
assembly is balanced for a
particular latitude the pre-
cession rate is of the order
of 1 degree in 12 hours but,
as explained in Chapter 1,
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will of course vary with the
latitude and the speed and
direction of flight.

The steel case is sup-
ported in the outer gimbal
ring on special knife-edge
bearings. These consist
essentially of a knife edge,
attached to the steel gyro
case, resting in V blocks
supported in ball bearings
carried by the outer gimbal
ring. It will be appreciated
that in addition to preventing
axial movement of the rotor
it is also important to reduce
friction of the inner gimbal
bearings to a minimum since
both these factors wfll pro-
duce azimuth precession.
Knife-edge bearings give a
minimum of friction but
suffer from the disadvantages
that they only allow a limited
angular movement and are very susceptible to failure because of vibration
and temperature changes which result in a sawing action on the supporting
V blocks. The addition of a ball-bearing support for the latter enables
full angular movement of the inner gimbal while the continuous small
angular movement obtaining when the instrument is carried on an aero-
plane is taken on the knife-edges. The ball bearings also permit slight
axial movement of the gimbal, thus tending to minimise the sawing
action of the knife edges. A sectional diagram of the bearing is shown
in Fig. III. 12. In practice the useful life of these bearings on aircraft
is dependent on the provision of efficient anti-vibration mountings.

As shown in Fig. III. 11, an annular space is formed between the
periphery of the rotor and the steel case. With the rotor rotating at
high speed an air pressure generated in this space is used to keep the
gyro axle horizontal as follows. The pressure is released from the gyro
case through two rectangular slots, on opposite sides and one above and
one below the gimbal pivots. In the vertical gimbal ring and opposite
the two slots are two other slots which are partitioned in the centre and
connected to two ports which exhaust the air in opposite directions.
Fig. III. 13 is a diagram of this device. When the gyro case and the
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Fig. HI. 12. Brown static compass, section of
horizontal gimbal bearing. Knife edge bearings
minimize friction during normal angular move-
ments while ball bearings permit complete
rotation of gimbal.